Enzymatic strategies for the characterization of nucleic acids by electrospray ionization mass spectrometry.
Electrospray ionization mass spectrometry (ESI-MS) is a powerful technique used for the identification and characterization of DNA polymorphisms. Continual improvement in instrument design assures high mass measurement accuracy, sensitivity, and resolving power. This work describes an eclectic array of enzymatic strategies we have invoked in order to detect single-nucleotide polymorphisms by ESI-MS, although other applications may be envisioned. One strategy combines the use of two enzymes, exonuclease III and lambda exonuclease, to provide a ladder of single-stranded DNA fragments for straightforward sequence identification by mass spectrometry. A second strategy combines restriction enzymes to screen for polymorphisms present within specific amplicons. Finally, we describe the use of stable-isotope-labeled nucleotides for the determination of length and base composition of a PCR product.